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Process for removing metals from v/aste oil 

The present invention relates to a process for 
removing metals from v/aste oil- By means of the pro- 
5 cess of the invention the v/aste oil can be treated to 
a reusable product by removing metals included in the 
oil, especially lead, from the oil. 

From the literature of the field are knovm var- 
ious methods of treating waste oil for removing met- 

10 als from the oil. According to U.S. Patent 3,763,036, 
methyl ethyl ketone is added to waste oil for remov- 
ing lead, A coagulated insoluble layer provided in 
this manner and the purified oil can be separated 
from each other. 

15 According to U.S. Patent 4,411,774, v;aste lub- 

ricating oil is treated for removing contaminants 
included therein by adding to the oil chemicals, such 
as (NH4).S0,, NH.HSO^, NH.H.PO,, (NH, )2HP0,, CaHPO, , H3PO, , 
CaSO^, Al2( 504)3 MgSO., at a high temperature of at 

20 least 340 "C. On account of distillations and high 
temperatures, the process is, hov;ever, unpractical 
and inconvenient . 

Metals have been removed from waste oil also by 
adding an aqueous solution containing a surfactant 

25 and anions, which form, insoluble salts v/ith metals. 

The aqueous phase and the oil phase are then separat- 
ed from each other and the oil is filtered (U.S. 
Patent 4,250,021), 

Lead can also be removed from v;aste oil by ag- 

30 glomerating suspended oil in such a way that the oil 
is heated to a temperature of 260 to 370 ""C . At least 
90 % of the lead can be removed by this method dis- 
closed m U.S. Patenr 3,923,643. 

The object of the presenr invention is to pro- 

35 vide from v;asre oil such a product that can be re- 
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utilized, for ji-nsrance burned. This is achieved ac- 
cording to the invention in such a way that metals, 
especially lead, being detrimental to the reutiliza- 
tion of waste oil, are removed by adding a complex 
5 forming substance to the oil. The process according 
to the invention is characterized in that the waste 
oil is at first pretreated for removing the water and 
solids included therein, after v/hich this is dispers- 
ed with a sufficient amount of an EDTA solution at an 

10 elevated temperature under basic conditions, whereby 
metal complexes are formed, and finally the phases 
are separated from each other. 

The process according to the invention is suit- 
able for used lubricating oils of good quality, which 

15 can be mineral oil based or synthetic. Such waste 
oils can contain about 500 to 1000 ppm of lead, about 
500 to 5000 ppm of zinc, about 1000 to 5000 ppm of 
calcium and about 200 to 2000 ppm of magnesium. Ac- 
cording to the invention, treated waste oil can sub- 

20 stitute for heavy oil, for instance. 

The invention uses EDTA (ethylene diamine tet- 
racetic acid) as a complex forming substance. Also 
other complexing agents, such as DCTA (1,2-diamino 
cyclohexane tetracetic acid), can be used. 

25 The process according to the invention is based 

on a capability of an NH.EDTA compound of complexing 
metals in a basic solution. Especially metals like 
Pb, Zn, Ca and Mg are concerned. The stability of the 
EDTA metal complex depends above all on pH value. The 

30 optimum pH of lead is 9,5 while that of zinc is 5,5. 

Therefore it shall be attended to that the pH of the 
EDTA solution is within the range 5 to 10. 

In the process of the invention, the EDTA re- 
mains in an aqueous phase and is not transferred to 

35 the oil. It is then necessary to attend to that there 
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is a sufficient contact betv/een the oil and the re- 
agent to make it possible for free EDTA molecules in 
an interface to bind a great amount of metals being 
in an oil phase. In practice this is realized in such 
5 a way that the mixing time is kept sufficiently long 
and the mixing efficient enough. However, the mixing 
must not be so strong as to change the oil-EDTA-mix- 
ture into an emulsion, whereby it is difficult to 
separate the phases from each other. To achieve a 

10 maximum demetallization, the volume between the 
NH^EDTA solution and the oil shall be 1:1 to 1:4, pre- 
ferably 1:3. If this proportion is larger, i.e. if 
there is too little water, the efficiency to separate 
metals becomes weaker and the risk of emulsif ication 

15 increases. On the other hand, if the proportion is 
smaller, disadvantageous am^ounts of waste water are 
produced . 

An advantage of the process of the invention 
consists of its efficiency, favourableness and sim- 

20 plicity. Further advantages are that the EDTA can be 
recovered from the metal -EDTA-complex by precipitat- 
ing the EDTA v;ith hydrochloric acid. The yield of 
EDTA recovered is about 7 5 to 90 %. 

Before treating the oil v/ith EDTA, the oil is 

25 subjected to a prepuri f ication perform^able in tv;o 
different manners : 
Prepurif ication procedure A: 

a) waste oil batches to be purified are collected in 
a container for providing an even consistency, 
30 b ) an emulsion dispersing chemical is added, 

c) the oil mixture is heated to a temperature of 60 

to 70 °C, 

d) the mixture is separated for removing solids and 
water from it ( v;arer content after this 1 % at the 

35 maximum ) . 
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Prepurif ical:ion procedure B: 

a) waste oil batches are collected in a container for 
providing an even consisrency, 

b) the oil mixture is heated to 65 ^C, 

5 c) the mixture is allov;ed to clarify for a time of 1 
week to 2 months, 

d) the water separated is removed, 

e) an emulsion dispersing chemical is added, 

f) the mixture is allovjed to clarify, 

10 g) a layer of v;ater and soor settled on the bottom is 
removed (water content of oil after this 1 to 1,5 %), 
h) the mixture is possibly centrifuged for removing 
the solids. 

Accordingly, the purpose of the pretreatment is 
15 to homogenize the oil and to remove the water and the 
solids from it. Experiments made on a pilot scale 
have proved that a separation of the phases of a dis- 
persed mixture succeeds best by clarifying. 
Preparation of an EDTA reagent : 
20 650 1 of 25 % NH3 are added to 1500 litres of 

water. To this water solution are mixed 1000 kg of 
solid EDTA, after v/hich the pH of the mixture is 6 to 
6,5 (volume 3,5 m^ . 350 litres of this solution are 
used per 5 of the oil to be purified, i.e. the used 
25 amount of reagent calculated to EDTA is 20 kg of EDTA 
per oil. 

The next example describes the present inven- 
tion. 

Example 1 

30 5 m" of prepurified oil are pumped into a 7 m^ 

container. For neutralizing the acids included in the 
oil and for raising the pH, 50 1 of the 25 % NH. solu- 
tion are added to the oxl. The mixture is stirred for 
2 minutes. 350 litres of the EDTA reagent prepared 

35 above are diluted v;ith v;ater ro 1,5 m", v;hich are then 
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added to the oil mixture. The mixture thus obtained 
is stirred for 4 minutes by a propeller mixer at a 
speed of 750 rpm at a temperature of 40 to 50 ^C. The 
pH is then about 9. After this the mixture is pumped 
5 into a clarification container. During pumping the 
temperature rises to 80 '"C, The mixture is allowed to 
clarify for 1 to 2 days. The v/ater content of the oil 
is at this stage 1 to 2 % . The metal contents of the 
unpurified oil, which has been prepurified by remov- 
10 ing water and solids from it, and the contents of 
metal residues of the oil obtained after the purifi- 
cation are presented in Table 1 for ten oil batches 

of 5 m^ . The mean value X and the standard deviation 
15 SD of these 10 tests are also given. 

Table 1 

Unpurified oil 

Zn Ca Mg 

ppmi ppni ppn^ 

766 1720 252 

710 1780 214 

834 1680 288 

802 1630 194 

782 1700 318 

716 1460 180 

620 1320 158 

646 1480 164 

724 1550 186 

734 1540 152 

733 1586 211 

66 142 57 



20 Test H^O Pb 



ppm 



1) 2,4 304 

2) 1,3 390 
25 3 ) 5,1 374 

4) 5,2 400 

5) 0,8 390 

6) 3,4 370 

7) 1,7 330 
30 8) 1,4 350 

9) 3,1 360 

10) 2,8 360 

X 363 

35 SD 29 
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Claims : 

1 . A process for removing metals from waste 
oil, characterized in that the waste 

5 oil is at first pretreated for removing the water and 
solids included therein, after which this is dispers- 
ed with a sufficient amount of an EDTA solution at an 
elevated temperature under basic conditions, whereby 
metal complexes are formed, and finally the phases 
10 are separated from each other. 

2. A process according to claim 1, char- 
acterized in thar the dispersion is per- 
formed at a temperature of 40 to 50 °C. 

3- A process according to claim 1 or 2, 
15 characterized in that the amount of the 
added aqueous solution of NH.EDTA is 15 to 20 kg of 
EDTA per m' oil, preferably 20 kg of EDTA per m^ oil. 

4. A process according to any of the claims 1 
to 3, characterized in that the pH of 

20 the NH^EDTA solution is 5 to 10, preferably about 9. 

5. A process according to any of the claims 1 
to 4, characterized in that NH^EDTA so- 
lution is added to waste oil in the proportion 1:3 to 
1:4, preferably in the proportion 1:3. 
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